Defective postnatal development of the male reproductive tract in LGR4 knockout mice.
The final outcome of tube elongation and branching is to maximize the epithelial exchange surfaces in tubular organs. The molecular and cellular basis of these processes is actively studied in model organs such as mammary glands, liver and kidney, but they remain almost unexplored in the male reproductive tract. Here, we report that the orphan G protein-coupled receptor LGR4/GPR48 plays a role in the postnatal tissue remodeling needed for elongation and convolution of the efferent ducts and epididymis. In LGR4 knockout male mice, tube elongation fails, resulting in a hypoplastic and poorly convoluted tract. Cell proliferation is dramatically reduced in KO affected tissues, providing an explanation to the observed phenotype. Detailed analysis showed that LGR4 inactivation manifests differently in the affected organs. In efferent ducts, immune cells infiltrate the epithelium and reach the lumen, blocking the transit of sperm and testicular fluid. In addition, the hypoplasia and low convolution result in a reduction of the epithelial area involved in liquid reabsorption. Both phenomena contribute in tissue swelling upstream the blockade due to liquid and sperm accumulation, with secondary damaging effects on the germinal epithelium. In the epididymis, the thin and highly convoluted duct is replaced by a large cystic tube which is surrounded by a thick condensation of mesenchymal cells. The abnormal organization of the cellular compartments in and around the ducts suggests that LGR4 might play a role in epithelial-mesenchymal interactions. Altogether, our data identify LGR4 as an important signaling molecule implicated in the tube morphogenesis of the male reproductive tract.